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® Improved high protein liquid nutrition for patients with eleyated wound healing requirements. 

® The present invention provides a high protein liquid nutrition fonnula for patients with elevated wound 
healing requirements and a method for treating such patients. The high protein fom^ula compnses per 1,000 
Kcal- a protein source; a fat source; a carbohydrate source; a zinc source providing at least approximately 150% 
of the USRDA of zinc: a Vitamin C source providing at least approximately 500% of the USRDA of Vitamin 0; a 
selenium source providing over approximately 100 meg of selenium; a Vitamin A source providing at least 
approximately 145% of the USRDA of Vitamin A including a beta-carotene source providing at least appro^a- 
mately 2.0 mg of beta^arotene; and a source of thiamine providing at least approximately 200% of the USRDA 
of thiamine. 
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BACKGROUND OF THE iNVENTION 

* 

Ihe present invention relates generally to liquid nutritional products. More specifically, the present 
inventi n relates t high protein liquid nutritional products. 

A number of high protein liquid nutritional products exist for use in meeting certain requirements of 
patients. For example, Replete* high protein Hquid nutrition and Replete® with ^ber complete high protein 
liquid nutrition, both available from Qintec Nutrition Company, DeerfiekJ. Illinois, provide ready-to-use 
fonnulas for the complete, or supplemental, tube feeding of a patient These products provide nutritional 
formulas that can support the healing or repletion needs of a patient. 

Other formulations that are available Include Traumacal® by Mead Johnson that is a high protein 
formula allegedly designed to meet the special metabolic needs of a trauma patient Impact® from Sandoz 
also allegedly provides a nutritional product for trauma patients. Another available nutritional product is 

Jevity from Ross. ^ \ u ^ 

Clinicians have noted that extremely malnourished patients often have delayed wound healmg. Wound 
heaHng is a complex process for growth and regeneration. Wound healing is affected to a great extent by 
metabolic and nutritional factors. Indeed, even non-overt malnutrition can have physiological effects on 

wound healing. /» » ..... . 

One of the difficulties in Insuring that a patient is provided with suffidenl nutntion dunng increased 
wound healing requirements is that certain key metabolic nutritional abnormalities may occur acutely and 
may not be accompanied by a spedfic, readily recognizable symptom or physical sign. They would only be 
recognizable by Wochemfcal, phystotogical. and ImmunokDgical measurements. However, wound healing 

'"^^l^^ce^n^rcumstances and for certain types of patients, presentiy available, high nutritional products 
may not meet all of ttie necessary nutritional and metabolic needs of the patient This is true even witfi 
25 respect to formulations speclfk:ally designed for trauma. 

SUMMARY OF THE INVENTION 

The present invention provides a product that is specifically directed to meet tiie special metabolic 
needs of patients with increased wound healing requirements. The present invention is specifically directed 
to patients having elevated wound healing requirements that may be due to the following conditions: 
trauma; bums; pressure ulcers; post-surgical wound care; cancen and repletion of lean body mass losses of 

greater than 15%. * ' i «4«^ 

To tiiis end, the present invention provides a high protein liquid nutnton for patients with elevated 
wound healing requirements comprising per 1.000 Kcal: a protein source; a fat source; a carbohydrate 
source; a zinc source providing at least approximately 150% of the USRDA of zinc; a Vitamin C source 
providing at least approximately 500% of the USRDA of Vitamin 0: a selenium source providing at least 
approximately 100 meg of selenium; a Vitamin A source providing at least approximately 145% of tiie 
USRDA of Vitamin A. the vitamin A source includes a beta-carotene source providing at least approximately 
1,5 mg of betaKarotene; and a source of ttilamine providing at least approximately 200% of tiie USRDA of 

thiamine. . 
In an embodiment the high protein liquid nutrition composition includes a source of fiber. 
In an embodiment of ttie high protein Tiquld nutrition composition, tiie fat source includes approximately 
0% to about 30% of the total caloric fat content as MCTs. Preferably, ttie composition Includes 25% of the 
caloric content of the fat source as MCTs. 

Further, with respect to the fat source, in an embodiment, preferably, tiie ratio of n-6 to n-3 fatty acids 

^Van^embodiment. tiie liquid nutrition composition includes at least approximately 100% of tiie USRDA 
of calcium and phosphorus. . # 

In an embodiment, tfie liquid nutrition composition includes at least approximately 140 meg of 
chromium and approximately 220 meg of molybdenum per 1 .000 Kcal. 

In an embodiment, ttie elevated wound healing requirements is required in ttie patient because of: 
trauma- cancen bums; pressure ulcers; surgery; or loss of lean body mass greater tiian 15%. 

An advantag of tiie pros nt invention Is ttiat it provides high protein to meet elevated wound healing 

55 requirements. noor^A • 

Furtiiermore. an advantage of tiie present invention is tiiat it provid s 100% or more of tiie USRDA in 

1.000 calori s. 
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A further advantage of the present invention is that it provides high levels of Vitamin C and zinc to 
<siinnort wound healina and provide for possible increased requirements. 
"'S.ir.TSlSl of the pr^nt i-wention ftat H Is rfch In ^f*"*--*^^^ 
requirements, prevent deficiencies, and meet possible requirements in long-temi, tube fed patents. 
TwS»Lly an advantage of the present invention is that the nutrition composAon .s nch .n n^ fatty 
m^idrwhichmav reduce immune suppression assodated with high n< fatty acid concentr^^ 

Fult TaZSn? the pr^t Invention is that it provides Increased levels of thiamine and omer 
B viSZ to suwi«t eivated requirements and treat bordedino deficiencies that may interfere wrth wound 

"^Stereover an advantage of the present Invention is that it contains taurine, carnitine, and ultra 
mineST^eJSnSScles In long-tem>. tube fed patients and support elevated healing requ.remente^ 
TSSt^lSres and advantag^ of the present Invention are described In. and win be apparent from, 
the detailed description of the presently preferred embedments. 

DETAILED DESCRIPTION OF THE PRESENTLY PREf^ ED EMBODIMENTS 

TT,e present Invention provides nutritional product' for meeting the special metabolic needs of patients 

with elevated healing requirements. - ^ <^i»rins as Dfolein In a 

The present invention comprises at least approximately 18% of the tob* 'thf*! ^nLn ' 

nreferod ^ment approximately 25% of the calories are present as a P''^'^^^ 
SlTte Sn. H««X other protein sources can be used including whey, total m.lk protein, and the 

"''^ Elevated protein requirements have been identified In padent P<H««tor« such as pr^re ute^ 
seriS^™^. traumTor where wasting has occuned. Inherent to re^u^ren^ of these 

conditions is an Increased loss In nitrogen, inaeased requirement for protein or t>o». 

In addition to requirements for high protein as a percentage of total "^nes^ncr^ "SlS^ 
and elevated requirements of certain vitamins, minerals, and trace elements may ^"''If^rf 
^ns, miners, and trace elements In wound healing patients do not ex«t due to me difficulty of 
nerformina well controlled clinical research in these populations. _ 

pTranUo the present invention, the fom^ula of the present invention ^^''^^ 
Preferably, at least approximately 150% of the USRDA of zinc is provided In "J^^to^i^Uf 
K«J m a oreferred embodiment. 24-27 milligrams per 1.000 calories of anc are provided (160 to 208% of 
Sf u?rdXS^ zinc makes up for zinc losses and prevides increased zinc for.t«sue repair in a 

"^SsT^^r^T^^^SJ^::^ appro^mate. 600% of the USRDA of V«amin C . proved 
per K^. Tn a preferred embodiment. 340 milligrams per 1.000 calories of Vftamin C « 
So%^f USRDA). Vitemln C is believed to accelerated the wound healing and granulaton m patente wrth 
^re ^und h^ng requirements. Vitamin C will support increased requiremen^ a«er 

-[L nr««T^invLfion also provides increased amounts of selenium. Selenium deficiencies may 
« deve^ irX«"^'?e^e-tjnit^^ healing requirements despite selenium inti*es vn*m the r^ 
Sthy adults (106-146 micrograms per day). Pursuant to *f P'**"' 
itStely 100 micrograms of selenium are provided in 1.000 calories ^^^^^^^ J 
^S^STreq lement forlelenium does not exist, it is believed by some to be around 60 meg a day for a 

^ ""TlhoCm^y commercially available enteral formulations provide more than adequate suppli^ of 
VitaZ A for Zthy individuals, patients suffering from a variety of illness may have higher requiremente 
SXr VitemS A maj be mobi .zed from liver stores more poorly due to tower synthase of semm retinol 
S Le::i.^etnol binding protein levels decreases may be associated wim pretein-energy 

«, ntS:; TcTJ::^:'^ synthesis of connective tissue. Convers^y. Vitamin A def^^ncy leaj to 
imoak^X^ synthesis. Additionally. Vitamin A has been shown to overcome the '"h-bitory effecte of 
^S^e onTe r2e of gain in tensile strength in eariy stages of healing. In th« capacrty Vitamin A 
mS ZTJZ ^inflammatory stimulus required to ger«^.e HeaHng fectors for wound repair. The 

Jlj!^ coitions of carotenoids of only 8 to 18 percent as compared to controls consuming a free 
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choice diet See. Bow n et al. Hypocarotenemia in Patients Fed Enterally with Commercial Uquid Oiete. 
* iSb:^(5)^III89. TlUsTonenteral formulas for more than 3 weeks have negligible concentra- 
tions of any comm n serum carotinoids. 

To mwt these requirements, the present invention pn>vides at least 2.0 m.n«rams of beta^arot ne p« 
1 000 calories. Preferably. 2 milligrams of betancarotene per 1.000 calories are provided. Th'S Pr«^te 
d'efidendes and provides for possible increased requirements in the Pf^jj^^ 
carotene levels allows plasma concentrations to be increased to near normal optmal levels of 500 meg per 

'"^'•The present invention also provides increased thiamine to meet requirements and treat rr«^in^ 
thiamine delidencies found in most geriaJiic patients. Further, the increased th.am.ne .s des.rable because 
w^ Sluble vitamin requirements may increase during healing. In an embodi,i.ent. ^^'^^ 
So% of the USRDA tor thiamine Is provided In 1.000 calories. In a presently preferred embodiment 
approximately 200% of the USRDA for thiamine is provided per 1 .000 caloriw of <»m^n. 
^The present invention also provides at least approximately 100% of *e USRDA. ^J^ ^-^ 
necessarTlrace elements molybdenum and diromium. In a preferred embod.ment. appr^ately 140 meg 
of chromium is provided and approximately 200 meg of molybdenum is provided per 1 .OOOIteal. 

MdWonally at least approximately 150% of USRDA at 1.000 Kcal of Vrtamin E is provided. The fat 
soluble vitamins have been associated with improved healing. t-H„rfas as a 

The present invention provides a fat source. In a prefenred «nbo*nent tt» fat ^ a 

percent of the caloric distribution 0 to 30% MCTs. In a presently preferred embodnnent appfttamately 25% 
of the calories of the fat source are provided as MCTs. .^^k, ♦« 

tonally, the fat source Indudes preferably a ratio of n< to rv^ fatty adds ^^Pf^J^"^^^ ^^'^^ 
abouM0:1 Prlierably. ratio of.v61on^fatty«*lsls approximately 2.5 to 1. The 
Sieved using canola oil. However, other oils sudi as. tor example, soy bean 0.1. olive al. com oil. marine 

" ^^''^tS^XJi^-^u-lto.^ 

elevated Viound heaUng requirements can be caused by the following condmons: traum^bums. presswe 
ulcers: post surgical wound care; cancer, and losses of lean body masses of greater than 20%. ^ 
TwiSly. on average, approximately 2.000 Kcal of composition win be given per day to a pafent w* 

30 elevStSinS heali^ r;qJiVements. Of course, some patients wfth very high requirernente may requjre 
SiSiaTmore corSp<Suon and some patients with lower requirements, and/or weights, may require 

"^.^"IlSjin^le. and not limitation, examples of the present invention will now.be given: 
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Unit 


Present 


Composition 


X USRDA 


5 


Ihitrients 


CPar liter> 


Invention 


wfth 


(PjtrJli££l 






g 


62.5 


62.5 


140 




Fat 


g 


34.0 


34.0 






NCT oU 


9 


8.4 (25X) 


8.4 (2SX) 




10 


Canola oil 


9 


23.6 (69X) 


23.6 (69X) 




Lecithin 


9 


2.0 (6X> 


2.0 (6X) 






CHO 


9 


113 


113 






Dietary Fiber 


9 


0 


14 






Energy value 


Kcal 


1000 


1000 




IS 


water 


9 


845 


836 






Vitamin A 


lU 


7333* 


7333* 


147 




^i,,. *( Includes 2 ag or 3333 lU froi 


beta*carotene) 






20 


■fi Vitvaln P 


lU 


400 


400 


too 


Vitvsin E 


lU 


60 


60 


200 




VitMin IC 


aeg 


80 


80 


«- 




Vitamin C 


■g 


340 


340 


567 




ThiMine (B1) 


B9 


3 


3 


200 


25 


Riboflavin (82) 


■9 


2.4 


2.4 


141 




Niacin 


■9 


28 


28 


140 




Vitaain 86 


•9 


4 


4 


200 




Folic Acid 


Bcg 


540 


540 


135 


30 


Pantothenic Acid 


ng 


14 


14 


140 




Vitamin B12 


ncg 


8 


S 


133 




Biotin 


Bcg 


400 


400 


133 




^'Choline ' ^ 




450 


450 






Taurine 


ng 


100 


100 






L-Camitine 


m 


100 


100 


• 




Catcitn 


ng 


1000 


1000 


100 




Phosphorus 


ng 


1000 


1000 


100 


40 


Nagnesiui 


mg 


400 


400 


100 




Iron 


ng 


18 


IB 


100 




Zinc 


ng 


24 


24 


160 




copper 


«g 


2 


2 


100 




Nanganese 


ng 


4 


4 


* 


45 


Iodine 


■eg 


160 


160 


107 




Sodiun 


ng 


500 


500 


• 




Potass itn 


■9 


1560 


1560 


• 




Chloride 


ng 


1000 


1000 


* 



50 



Chrofliiua «cg HO 

55 NolytxSenua "cg 220 220 

Seleniui ncg 100 100 

Osnolality aOsn/Kg 290 300 
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Dietary fiber can be present as soy polysaccharide, ^ . ^ ^K^.r«^n*« 

» should be understood that various changes and modifications to the presently preferred mbodiments 
described herein will be apparent to those skilled in the art Such changes and modifications can be mad 
without departing from th spirit and scope of the present Invention and without diminishing its attendant 
5 advantages, h is therefore Intended that such changes and modifications be covered by the appended 
claims. 

Claims 

10 1. A high protein liquid nutrition formula for patients with elevated 
a protein source: 
a fat source; 

a cartx)hydrate source; ^ ^ ^ , , 

a Vitamin C source providing at least 500% of the U.S. RDA of Vitamin C per 1.000 Kcal off 

^'^'^^Vltelllin A source providing at least 145% of the U.S. RDA of Vitamin A per1.000 Kcal of fomf^ula 

2. A high protein liquid nutrition formula for patients with elevated wound healing requirements comprismg: 

a protein source; 
20 a carbohydrate source: 

a fat source; 

at least 150% of the U.S. RDA of zinc per 1.000 Kcal of formula; 

at least 500% of ttie U.S. RDA of Vitamin C per 1.000 Kcal of formula; 

at least 100 meg of selenium per 1.000 Kcal of formula: . _^ « , 

25 at least 145% of tiie U.S. RDA of Vitamin A per 1.000 Kcal of formula Including at least 2 mg of 

beta-carotene per 1.000 Kcal of formula; and 

at least 200% of the U.S. RDA of thiamine per 1 .000 Kcal of formula. 

3. A high protein liquid nutrition formula for patients witii elevated wound healing requirements comprising: 
a protein source tiiat provides at least 18% of the total calories of the fbrmula; 
a cartxDhydrate source; 

a fat source including medium chain triglycerides; 
at least 150% of ttie U.S. RDA of zinc per 1 ,000 Kcal of formula; 
at least 500% of ttie U.S. RDA of Vitamin C per 1 ,000 Kcal of formula; 

at least 100 meg of selenium per 1.000 Kcal of formula; . , , ^. o m« «f 

at least 145% of tiie U.S. RDA of Vitamin A per 1.000 Kcal of formula Including at least 2 mg of 
l)eta-carotene per 1,000 Kcal of formula; 

at least 200% of tiie U.S. RDA of ttiiamine per 1.000 Kcal of formula; and 
a source of dietary fiber. 

4. TTie high protein liquid nutrition formula of Claims 1 or 2 Including a source of fiber. 

5. The high protein liquid nutrition formula of Qaims 1. 2. or 3 wherein ttie fat source Includes 1% to 30% 
MCTs. 
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6. The high protein liquid nutrition formula of Claims 1. 2. or 3 including at least 200 meg of molybdenum 
per 1 .000 Kcal off formula and 140 meg chromium. 

7. The high protein liquid nutrition fformula of Claims 1. 2. or 3 including at least 150% of the USRDA of 
50 Vitamin E per 1.000 Kcal of formula. 

a Tlie high protein liquid nutrition formula of Claims 1. 2. or 3 including at least 100 mg of carnitine and 
taurine per 1.000 Kcal of formula. 

55 9. Th high protein liquid nutrition formula of Claims 1. 2. or 3 wher in at least 25% of th calories of the 
formula are protein. 
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10. The high protein liquid nutrition formula of Claims 1. 2. or 3 wherein th fat source includes a ratio of n- 
6 to n-3 fatty acids of 2:1 to 10:1. 

11. The high protein liquid nutrition formula of Claim 3 wherein th source of dietary fiber Includes soy 
polysaccharide. 

12. The use of nutrients for the preparation of a formula for treating elevated wound healing requirements in 
a patient in need of same, the nutrients comprising: 

a protein source; 
a fat source; 

:S:^!^rS''pS at leastlSO^ofthe USRDA Of Zinc perl.^^^^ 
a Vitamin C source providing at least 500% of the USRDA of Vitamin C per 1.000 Kcal of 

"T^rtiim source providing at least 100 meg of selenium per 1.000 Kcal of "'^P«"»o": ^ , . 

l^^rZ^Z^ing at least 145% of the USRDA of Vrtamin A per LOOO Itealo 
compcST incVuding a t^VcaroSne source providing at least 2.0 mg of beta^arolene per 1.000 Kcal 

°' TSiT^ SLine proviiS 200% of the USRDA of thiamine per 1.000 Kcal of composition. 

13. The use according to Claim 12 wherein the elevated wound healing requirement is caused by trauma. . 

14. The use according to Claim 12 wherein the elevated wound healing requirement Is caused by cancer. 
„ 15. The use according to Claim 12 wherein the elevated wound heaHng requirement Is caused^ 

16. The use according to Claim 12 wherein the elevated wound heaUng «qulrement is caused by pressure 
or vascular ulcers. 

30 17. The use according to Oalm 12 wherein the elevated wound healing requirement is caused by post 
surgical wound care. 

18. The use according to Claim 12 wherein- the elevated wound healing requirement is caused by lean 
txxly mass losses of greater than 15%. 
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